In the Fullness of Time by Kavic, Michael S.
The incremental acceptance of laparoscopic surgery by
today’s surgeons has paralleled in many ways the
grudging acceptance of antisepsis first proposed by
Joseph Lister a century ago.
Lister had been interested in wound infection, or “hos-
pital gangrene” as it was known then, for many years.
When operating on tuberculous changes in the wrist, he
noted good results when the wound did not become
infected.  On the other hand, when infection set in, he
encountered a high incidence of gangrene and blood
poisoning.1 In Lister’s time, wound infection was gen-
erally thought to arise from a chemical reaction between
oxygen in the atmosphere and exposed tissues.  Others
of his day believed, with even less scientific basis, that
infection was due to a “miasma” in the air.  Wounds,
consequently, were very tightly bandaged in order to
exclude contact with air.  Of course, this warm,
sequestered area was an ideal environment for bacteri-
al growth.
Puzzled by the seemingly capricious occurrences of
gangrene, Lister experimented with frogs and conclud-
ed that the process of rotting and gangrene were linked.
In some way, both involved “decomposition” of organ-
ic matter.  
In 1865, Thomas Anderson, a chemistry professor and
friend of Lister’s, advised him to read a paper by Louis
Pasteur.  This study, which won the Royal Society’s
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Rumford Medal for Pasteur, showed that fermentation
and rotting could take place as long as micro-organisms
were present.  Pasteur demonstrated that fermentation
could occur even without oxygen as long as micro-
organisms were at hand.  Pasteur also proved that
micro-organisms did not arise from, or were the result
of, fermentation; rather, fermentation was caused by
mirco-organisms.1 It occurred to Lister that the gan-
grenous changes that occurred in the center of infected
wounds might be similar to the changes seen with rot-
ting and fermentation.  He came to the conclusion that
airborne bacteria or micro-organisms, not air itself,
caused wound infection. 
Pasteur in his revolutionary work suggested that there
were three ways to eliminate or kill the micro-organ-
isms associated with fermentation:  1) filtration; 2) heat;
or 3) exposure to a toxic chemical solution.  The first
two methods were not feasible for living tissue, but the
third had possibilities.  Lister learned that the city of
Carlise in Great Britain had diminished the stink of its
sewers by pouring carbolic acid down the drains.  He
borrowed some carbolic acid in the form of creosote
from his friend Anderson and used it to dress an oper-
ative wound.  Creosote was swabbed on the wound,
the site was dressed with creosote-soaked linen cloth,
and the entire dressing was covered with tinfoil to
retard evaporation.  Creosote irritated the skin and
often caused worse problems than the potential for
infection, but the incidence of gangrene was reduced.1
Andersen supplied Lister with pure carbolic acid, the
active ingredient in creosote, and the incidence of skin
irritation decreased.  More importantly, gangrene almost
disappeared from the surgical ward.  These startling
results were reported by Joseph Lister in The Lancet in
1867 and are rightly regarded as marking the birth of
the antisepsis era.2 The incidence of death following
amputation decreased from 46% prior to Lister’s publi-
cation to 15% a few years later.
As airborne microbes were thought to be the principle
source for wound infection, assistants sprayed carbolic
acid solution throughout the operating room during a
case.  The atomizer that generated “Lister’s spray” was
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bolized vapor over a space several yards in diameter.
The spray enveloped patients, their wounds and sur-
rounding attendants.3 Everything and everyone that
came in contact with the surgical site was thoroughly
drenched with carbolic acid.  Lister’s method required
surgeons to wash their hands with a 1-to-20 solution of
carbolic acid before and during the operation and to
wear clean gloves.  Instruments were washed in the
same solution.  Carbolic acid pervaded everything and
everybody in the operating room.  Lister laid down a
“zero tolerance” dictum that no break in his technique
should occur.  There were many inconveniences and
disadvantages with the technique; however, because of
his obsession with technique, Lister overcame many
potential breaks in the antiseptic chain and gaps in fun-
damental knowledge of bacterial infection.
There were those who felt that a thing had to be seen
to be believed.  As one of Lister’s disciples noted, “The
non-Listerians looked at (us) as crazy believers in vain
things like germs.”4 But let Hughes Bennett, a profes-
sor of medicine in Edinburgh, tell it:  “Where are these
little beasts? Show them to us, and we shall believe in
them.  Has anyone seen them yet?”4
Many “older men” impressed with the claims of Lister’s
disciples tried his methods, and many were disappoint-
ed.3 Wounds did not heal by first intention often
enough to please them–for any deviation in the various
steps of the process could jeopardize the entire method.
Failures were frequent.  Lister’s system was composed
of multiple steps that required a wrenching change in
the current practice.  New knowledge had to trickle
down through the layers of hospital personnel.  The
establishment of the day can hardly be blamed for not
embracing these new concepts.  Lister’s revolutionary
process was involved, and it was complicated.
Skin chafed and burned from being washed with a 1-to-
20 and occasionally a 1-to-40 solution of carbolic acid.
Dressings were saturated with it, and the air was redo-
lent with its fumes.  Nervous and kidney disease result-
ed from carbolic poisoning.  Carbolic gangrene prompt-
ed lawsuits and caused great anxiety to the patients and
physicians.  Skepticism and resistance characterized the
introduction of antisepsis, but, in the fullness of time,
this revolutionary concept proved of inestimable value
to humankind.
So has it been with laparoscopic surgery.  In the begin-
ning, just as in Lister’s day a century ago, only a few
visionaries appreciated the value of laparoscopy.
Certainly, “the establishment” did not recognize the
benefits of laparoscopic surgery.  Many tried the new
way, but the skills acquired with open surgery did not
assure success with laparoscopy, and many failed.  The
“older men” of our day did not immediately become
proponents of minimally invasive surgery.  After all, “a
big problem requires a big incision.”
It has now been more than a decade since the first
reports surfaced of laparoscopic cholecystectomy, and
yet there are still surgeons who have failed to grasp the
true significance of laparoscopic surgery.  Indeed, many
months and years passed before a systematic attempt
was developed to organize operative surgery along the
new lines of minimally invasive surgery.  There are
those who, in good conscience, cannot support all the
claims made for laparoscopic surgery.  Epithets are fre-
quently heard such as, “it costs too much,” “it takes too
much time,” and “it requires a general anesthetic.”
These are valid issues and are typically glossed over by
advocates of laparoscopic surgery.  The concerns of the
generation of surgeons trained in open techniques,
however, should not be belittled nor their concerns
underestimated.  They are valid and need to be
addressed in a nonbiased, dispassionate manner.
But to focus on the negatives, which can be improved,
and ignore the broad, wide-scale benefits of laparo-
scopic surgery is to become seduced and ultimately par-
alyzed with issues that are resolvable.  A laparoscopic
approach does, in general, confer benefits of superior
visualization, a magnified field of view, and increased
diagnostic accuracy, along with reduced operative pain
and a more rapid return to full activity than occurs after
open surgery.  These are benefits of great worth and
should not be underestimated. 
Nonetheless, the laparoscopic field of view is restricted
to just what the camera sees.  Video light sources, cam-
eras, and cables can be temperamental and subject to
failure.  Tactile sense is limited by the use of long
instruments remote from the operative site.  Moreover,
the instruments in current use are first- and second-gen-
eration devices that are unergonomic and tiring to use.
Surgeon frustration and fatigue from the use of this
equipment are significant factors that contribute to a
long learning curve for some laparoscopic procedures.
Laparoscopic surgery is involved, and it can be compli-
cated.
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surgery and the proliferation of new technologies
occurred in response to patient demand.  Consumer
insistence on laparoscopic cholecystectomy in the early
1990s was a powerful factor in its inclusion into the sur-
gical armamentarium.  Courses that were sponsored in
many instances by device and instrument makers pro-
liferated to teach the new procedure.  There did not
exist a credible system for training, credentialing, and
certification of established surgeons newly trained in
laparoscopic surgery in the early 1990s. 
Surgeons caught up by patient insistance for laparo-
scopic cholecystectomy hastened to be taught.  There
were waiting lists for the available laparoscopic cours-
es, which were of varying quality.  Reports soon sur-
faced in the surgical literature of an increased incidence
of bile duct injuries with laparoscopic cholecystectomy.
The rate of occurrence was easily double that of the
open experience.  Lawsuits were initated and surgeon
vexation rose. 
The “learning curve” became an often discussed con-
cept.  It was eventually recognized that with adequate
training, acquisition of laparoscopic skills, and the use
of intraoperative cholangiography, the incidence of bile
duct complications would diminish.  Old lessons
regarding the need to know anatomy, positive identifi-
cation of all structures before their division, and a high-
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quality training experience had to be relearned.  But
relearn them we did.
Today laparoscopic cholecystectomy is the “gold stan-
dard” for gallbladder removal and is a safe procedure.
Additional  laparoscopic procedures are being added as
they prove of value. New surgeons are being properly
trained in our residency programs.  It has taken time to
bring laparoscopic surgery into the mainstream, but it is
gaining acceptance.  Like Lister’s antiseptic principles of
a century ago, laparoscopic principles are becoming
more widely adopted and will become the standard of
care “in the fullness of time.”
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